Amino acid analysis of peptide loading ratios in conjugate vaccines: a comparison of direct electrochemical detection and 6-aminoquinolyl-N-hydroxysuccinimidyl carbamate pre-column derivatization methods.
Amino acid analysis using direct electrochemical detection was compared with precolumn fluorescent derivatization using 6-aminoquinolyl- N-hydroxysuccinimidyl carbamate (AQC) for evaluation of the degree of covalent coupling of peptides to a carrier-protein complex derived from the bacteria Neisseria meningitidis. AQC derivatization was found to give superior sensitivity compared to electrochemical detection, with less interference from sample components such as carbohydrates or buffer salts. Hydrolysis time and temperature were optimized for maximal recoveries of the marker amino acid 6-aminohexanoic acid (epsilon-Ahx) and the unique amino acids S-dicarboxyethyl cysteine (SDCEC) and S-carboxymethyl homocysteine (SCHMC), which are generated upon the hydrolysis of the covalent linkage between the peptide and the carrier protein. Quantitation of these amino acids enabled the determination of the ratio of peptide to protein in the conjugate samples.